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ADMIEALTY2UGMI

8CZVTI1IC AND TEQUIC PROGA8 ROf - Ma 1966

PART - - G-ERBL

1. The first half of the year was again dominated by the Deep
Diving Programme, culminating in sea trials from HNS 2ECLAIM
achieving working dives of one 1 hour duration at 600 feet.
Limitations of equipment prevented proof of 800 feet dives in the
sea. The need for new equipment has foroed a critical review of
policy and requirement in oonneotion with Deep Diving Research and
no further seaward progress can be ezpeoted until this is completed.
Effort in the second half of the year was moved to other items in
the Admiralty Experimental Diving Unit programme and the momentum of
these is increasing. An interesting exercise in Joint Service
Co-operation was oonduoted in the first six months of a Pilot Study
of the Master Specification Authority sonoept. The last weeks of
the year were energetically devoted to active planning with the
Ministry of Public Building and Works to launch a new AEDU building
proposal, urgently needed and provisionally approved in principle in
196 .

Personnel

2. Iportant changes in Naval staffing took place durirj the year.
Lieutenant Commander S. A. Warner, DSC, FN, relieved Lieutenant
Commander G. N. H. Drummond as Deputy Suporintondent of Diving in
November 1965. Comr=-aer P. A, White, iRE, RN, relieved
Commander 3. C. Hannen as Superintendent of Diving in January 1966
becoming the first qualified Clearance Diving Officer to hold the
offices Lieutenant Commander H. Parker handed over the Admiralty
Experimental Diving Team to Lieutenant Commander J. Rfa. 3B1, INin
February, completing the entire turnover of Naval personnel within
six months*

3. Miss g. P. Barnett, invaluable Clerical Officer for 12 years,
is now pending a transfer and is at present being understudied by
Mr. C. C. Rees, traferred additional on promotion from the Naval
Stores Office, EM VMN(tX.

4. Miss L. Unsted, Braing Offioe A istant reiug.nd to -arr -NAd

p



Visits and Visitors

5. Mr. 8. ,iilliams, Eperimental Officer, attended the US. CM
SELAJB II trials off La Jolla, California, and Mr. R. P. Common,
Chief Rxperimentel Offioor observed part of Pre-Continent III at
Cap Perat, Franoe in October 1965.

More than 60 visitors received included:-

Captain E. Le Beckman, US
Captain R. D. Workman.; US
Commuader C. H. Hedgepeth, USN
Surgeon Lieutenant E Raymond, USN
Dr. Wallace 0. Penn, University of Rochester, N.Y. USA

Canada

Mr., R. S. Weaver, Defence Research Medioal Laboratory, Toronto

Doctor F. G. A. oudstra, R. Noth. Navy

Royal Naval visitors included:-

The Comaander-in-Chief, Portsmouth, Sir Varyl Beg"
The Director of Undersea Warfare (Naval) Captain U,2L '1 Baden
The Director General Weapons (Naval) (Mateftal Directorate),

Captain D. N. Callaghan
The Deputy Director General Weapons (Naval)

(Material Directorate), Captain J. Blake
The Cptain, Admiralty Underuater Weapons Establishment,

Captain C. R. Sims

6. Some 30 meetings were held in the £BDU on a variety of topios,
mostly oonneoted with projects on the program. Another 40 meetings
were attended out of the Unit. In all, about 200 man days were
occupied in meetings or preparing for these.

7. AR Report No. 32 - Revie, of CRL Soda Lim Canister Test,
October 3$%5. AZ Report Noe 33 -, awaaterO awf ty KbNvers,

Domber 1965. MW3~ I% rt No- 35 - Cwanging Destroyer and hFrite
Propelles by Divers, Jasry 1966.

-2-
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Mnsual Diving Incid.ent

8. Seventeen reports of unusual incidents have been received by the
AEDU in the past years The greatest amount of work arising. from
these incidents stemmed from the Plymouth Emergency Deep Diving Team's
experiences w:ith unexplained failure of Surface Demand Air Supply
believed due to freezing of over moist air in reduoers and demand valves.

9. An extensive investigation of this equipment was carried out in
the =ZDU's laboratory and at the Deep Trials Unit. The work is not
yet finished, although a report has been issued on progress to date.

'Aunual -Informs4l Progre Meeting

10. The fourth JDU Informal Progress Meeting was held on 25th April 1966.
A Case Book was prepared for this meeting for the first time, modelled on
that used in the AM. The re-allooation of priorities agreed at this
meeting is indicated in the reports on projects.

Il. Project reports are grouped in Sections 2 to 5 under the general
headings used in the AEDU Section of Part II of the "Buff Book" issued
by the DGW(N) .in September 1965.

-3-
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PART 2 - RIUBRCH

flEP DVIN DERI 8P~dIT ~C A

M
12. To enable divers to carry out work in safety at depths down to
800 feet in sea water. (A.L. W.98/62 of 3A.3.63).

Pzrojaress aWd Present Position

13. Sea trials from IM 1CLAIM in April and May occupied four
members of the ARU Research and Development staff, the Admiralty

perimaental Diving Tom and RN offioers, plus various members of
the Royal Naval Physiologioal Labortory. Ozy-helium working dives
were carried out at 300, 450 and 600 feet*. At 600 feet, sixteen
dives were done of a half or one hour duration. A number of
problems were overcome, and a number of oases of deoompression sick-
ness were enountered, all of which were suooesafully treated without
permanent injury to the subjects.

31. The incidence of decompression sickness and the limitations of
Submersible Compression Chamber equipment, combined with weather
problems frustrated the hope that a 800 feet dive could be attempted.
Much was learned as a result of the trials. Reports have been
issued*

Rneoted Future rend

15. Further work ashoro avaits the installation of helium supplies
and recovery plant in the Deep Trials Unit. Sea trials wait pro-
vision of new major equipments and probably a new deep diving ship.
A policy decision on this is aaited. The evidence so far suggests
that this progamme will become a casualty of cost in the absence of
overriding operational requirements, Priority in the AMU programme
has been dowantaded in anticipation, because no ship means no sea
trials*

T~i I"ARQU ADQ AIL PROJECTS

(A) THRO.J 1A CMIMIICINR

Ai
16. To improve the safty and the efficiency of the diver.

17. he equipment expected from Coastal Radio did not materialise due
to a take-over and chang of policy. Mhe US.AMPQC-IA did not arrivw.
until well Into 16e $Ina it arrived some effort has been zpen&.i

S
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in adaptation and conversion to render oompatible with RN diving
equipment. Evaluation trials are now in hand in co-operation with
the AUWB diving trials team. This item is being handled by the
ARDU by arrangement with the AMIX.

EBoeoted .F.ture Trend

18. Prior to receipt of the US equipment, thought has been given to
design of a "seoond generation" equipment of U.K. origin, and disous-
sions held with Messrs. C. & N. Electrioal Ltd. of Gosport, toward a
development oontraot. These proposals are held over pending oom-
pletion of trials on the American set, Compatibility with RN diving
equipment is likely to be a problem.

(B) DIVIM DIM RM

19. To improvo the comfort, safety, and effioienoy of all divers.

(i) LOW MODULUS 6,2 a a G

Progess and Present Position

20. 4 contract has been plaoed with the Rubber & Plastics Research
Association (RAPRA) to develop a low modulus coated fabric on the lines
of the spooially oallendered material suggested in their earlier oon-
traot concluded in 1963/(4. This development will extend over several
yeears.

(ii) CUI2J A0DUCTI AA

Progess and Presont Posiio

21. Some post design investigation of problems encountered by Pro-
duction Inspection, and the Dunlop Rubber Co. Ltd. in manufacture of
current design of underwater suimerst dresses has taken plaoe.

(iii) MOQMM sum A A

Pro as and Preset PosItio

22. A special Meet evaluation eercis has been mounted to try out
sasple production of vacuum moulded one and wo piece "dry* suits made
by the Dunlop Rubber Co. Ltd. f1rom a mould developed for sales to the
Royal Netherlands NavyT The two pieoe suits are preferr'ed to ordinary
dry suits by some men, Reports on the one piece moulded suit are
waited.

--



3xveoted twue Trend

23. A review of requirements and policy will be oarried out duringthe next yew to decide if diversity, oan be accepted in the interests

of convenienoe and efficiency, at the expense of uniformity.

(iv) unD

24.. To improve the comfort, safety, and efficiency of all divers.

(a) M FRC8C C

25e Some useful co-operation with the Direotor of Viotualling has
taken place, and samples of several fur fabrios with two-way stretch
have been made available from Borg Fabrics Ltd, The tailor making
up the experimental undersuits has also interested a Midland weaver
in making a stretch fur fabrio, and further "jats are being made up
in these materials. Stretch is now up to " in both "warp" and
"weft" directions and it is hoped that the problems of sise accuracy
will now diminish.

(b) . SULUh OR UDfAW C C

26. Several incidents of unconsciousness due to cold conditions
during the year have stimlated demand for improved insulation and/or
provision of positive heating to the diver. Mi is a oyolio demand,
formerly overcome by esperienood divers by judicious use of combina-
tions of available diving underwear to suit personal needs. It may
be significant that the present casualties have all been young
tralnees, wearing insufficient clothing in the water. However,
interest is now being shown in eleotrioally heated suits under develop-
ment by Vacuum Reflex Ltd. and 3. T. fSinns & Co. Ltd. for the
US Navy, and a warm water system offered by Mess. Normalair Ltd.,
in case these san be of use to the SN Diving branch.

Zx~eote Puture Trend

27. Proposals for introduction of a range of nylon fur stretch
undersuits will probably be made after trials of the latest production
experimental gazuants,

-6- .



(v) BUOYANCY PAMES POR IX SUITS AND DEE, DIVING. B

Aim

28. To provide emergency buoyancy to overoome loss of displaoement
in wet suits at deeper depths, and for the Plymouth Emergenoy Deep
Diving Team when diving to 200 ft. plus.

Prosress end Present Position

29. Pensy and all available othjr life jackets have been investi-
gated. No present Jaoket is suitable due to mutual interferenoe
between life jaoket and breathing apparatus. Co-operation with
the Life Saving Committee is being maintained*

.Snected Nture frend

30. A fairly full soale investigation of all the faotors must be
undertaken and the solution is expected to lie in a oombination of
oonstant volume and inflatable displaoement elements, suit inflation,
and inflatable stole, varied aooording to diving equipment and
operational needs.

-7-
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PART 3 -w 0? n j3glC1W EPISAD OIP1T

BE fl i~~ aMUs DVELoPM0rS

(i) BRjjdIf. G A:P.RATW SXL' CWTAIND _CO2 N AL P.D. A

Aim

31. To provide a diving capability to SSEs from oonversion on
board of DCBA.

Progress and Present Position

32. The ;WDU has acquired a variety of a&iticnal responsibilities
for designing equipment and manufacturing some items for those ships
during the yuar, including BIBS modifications, adaptors to H.I.S.
outlets, modifications to air dryers on board, and making up hoses
and couplings for trials and training,

33. Co-ordination of various aspects has been improved and the
diving equipment projeot has been added to the Chief Polaris
Executive's PMP system.

34. Trials of the High Temperature Engineers' couplings ordered in
1965 have resulted in modifications to original design in favour of
diver handling ease. Problems of ship fitting and establishment of
stores havo boon solved. The Unit has taken over proouroment and
preparation &f some training equipment for SESTS. This item is no
transferred to Post Design.

Exoated Future Trend

35. A substantial programme for this project is carried over into
the ooning year, with further diving trials pending on equipment, as
it beoomes available, and possible co-operation when ships are
first equipped and manned, to iron out "Post DesiSa' problems
arising on commissioning*

(ii) AI&M~T. 3Wnl~ B naTflG ;"43. .1 J A=N OMP C B

36. To desi4n 4 outfit to allov Royal Marine simmers to under-
take offensive operations, and beaoh reoonnaisanoo in tho intruder
role.c



Prones and Prosent Position

37. Suooessful emergenoe and re-entry trials with the ARD= improvised
self oontained mixture sets has tended to concentrate user attention on
now operational possibilities, and requirements. Proposals in draft
for a now or revised Staff Requirement have been circulating and are
still under oonslderation. Meantime work at the Admiralty Materials
Laboratory to produce a breathing apparatus based on the principles
used in the Prench DC55 oxy-nitrogon breathing apparatus has been
hold up for ;ant of information on set behaviour in certain oritical
conditions of dive*

Exoeoted bture Trend

38. It seems likely that the present AML work on this development
may oase pending olarification of Royal Marine requirements, as the
new needs may by-pass those at present in process of solution. A
status report is avaited from the Superintendent, SWML, on this.

(11i) NBW CI&fl.CZ DMIVES BR~hkTHIN .4'~= W D B B

39. To increase the. depth and duration at ithich Clearance Divers an
operate. To improve the resistance to breathing oharacteristios at
depth, improve oommioations by eliminating the mouthpiece, and mske
possible a surfase supply of breathing gas. A depth of 360 feet for
20 minutes is a target.

Promr e and P=esent Position

40. General exchanges with the Dunlop Rubber Co Ltd. Aviation
Division, have continued in exploration of new designs. Some vari-
ation of probable requirements has taken place and the item is
moving towards either a Staff Target or Staff Requirement. A pro-
liminary draft Staff Requirement has been prepared and will be di:s-
cussed shortly.

Bx~eete lutue TranA

41. Sone = design effort is expected to be devoted to tbd.s item in
the coming months to clarify basic design concepts for the preeots

(iv)u m ; n' 'lI ., .,L.,, A 0

42. To reduoe weight and bulk of the Swimminors' ;Ar Breathing
Apparatus and reduce skilled maintenanoe required.

-9-
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ANDU

_PoroesS . d Present Eosition
43. The draft Staff Requirement No. 7701 has now been approved

expendituro within delegated authority on development of a new
design of Swinmers' Air Breathing Apparatus to combine the best
features of SABA with the nost desirable amracteristios of
commercial gear while retaining the essential reliability and
safety features required for servioe use.

Expected Future Trend

44. Much work tow-ards the new design has already been done in the
research phase, and it is not expected that the development stages
will be long drawn out.

45. Proposals under consideration for modifying present SlaJ to
reduce its weight will be progressed as by-products of the design
effort on the new equipment.

(v) SA U- LIR RESCETE DIVES BRLTHIG id'Pi.IVMS B

Lim

4.6. To provide an acceptable breathing apparatus for use by divers
speialising in leaping from S.A.R. Helicopters to rescue airorew
from "ditched" aircraft etc.

Progress and Present Position

47. A. Staff Requirement for this item has just been approved and
work will commence as soon as agreed characteristics have been
examined, using existing parts of other breathing appaatus as far
as possible. The item is an urgent requirement as existing interim

ommaeroial equipment is obsolete, is out of production, and replace-
ments cannot bo obtained.

Expected Future Trend

48. A satisfactory set design is expected to be available by mid-1967.

(CammBO P..T "gG-r,,OW)

Mia
49. To enable eaergency deep divinS teams to operate at depths in
excess of 200 foot*

-1.0-
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SECRET

AEDU

Progress and Present Position

50. Modification work on the special SDDE panel usod by the
Plymouth Emergency Deep Diving Team and the addition of a prototype
portable filter/dryer unit appears to have overcome the troubles
experienced in 1964/65. Post design action is expected to incor-
porate latest modifications into new production of Mark II panels.
Evidence in support of the use of oxy/holium mixtures in depths
exceeding 180 feet continues to acoumulate. The draft Staff
Requirement for a new CDBL includes requirements and characteristics
to enable the required 0xy-heliuu mixtures combined with a surface
supply phase to be built into the new equipment for use in deeper than
normal diving*

Expected Future Trend

51. Some trials with a reconditionedexperiental reoirmulation/
injector set produced some years ago are prograrnned for later in the
yoar, to obtain further eperienoe with oxy-helium mixtures. This
work will contribute to knowledge required for several projects.

.MUW,,=RIDCO;O SS!ON TECHNIIQUES IM MOIPMSION C H R."...& - EI.,OPLM,

(i) W4E XN COMPRESSION CHATBERS A C

J~im

52. To design and produce a lightweight portable one man ohamber,
with the capability of allowing transfer under pressure to a larger
chamber. (Staff Requirement USW.60/62).

Progress and Wesent Position

53. A preliminary moeting has taken place with Messrs. Gloster
(S10) Ltd* in Lnglesoy, to consider various proposals of the firm
for adaptation of the present RN one-man chamber to take a transfer-
under-pressure attaohmont for use with a ulti-compartment treatment
chamber.

5.. Proposels invoving a saller, lighter, and cheaper chamber
&Yelopod InUd'l 3cJantly by Messrs. Gloster (SiJO) Ltd. are aluo being
eonacidezed

-11-



E~c,,-tihi').,re Tr-end

55. Tirgent acotion to obtain transfer-under-pressure from small to
laxry chanmb rs wIili be retufred in the near future, Long term
oonsideration of the G.R.?. prospects is still prooeeding. This
is a Iikely need for 6haubers destined for now generation Mine
Counturzeawaro vessels where eddy-ourrent restriotions are severe
in metal chambers.

56. To improve oomfort and efficiency of all chambers in service,

~) ~:iaTcxtG.F.D. B

Pogess and Present' Position

57. Signifioant progress on this item has been prevented by
shortage of available .i.DU effort and laok of commercial interest,

Epected Futire Trend

58. Increased priority is expected to improve the activity on the
problem in the coming year.

Lb) -r/LOVVI0I-I U': OXYGRT RUPLZEI-ING SUPLY TO IO-M.W =II, ,MB. P.D, B

Prolress and Prusent Po.31tion

59. Arrangements for oxygen breathing supply to the 10-man
chamber and the supply of foam plastic condensation protection
for the one-man chamber have been completed. No other work is at
present in hand on this item.

ERected Future Trend

60. Work as arising in post design will be undertaken as necessary.

to) (o .. a R COW.URTICSCT' B B

Pz'omess and Presemt Position

61. '" Staff Requirement is circulating for this itom and a
contract has been placod with Aessrse C. & N. 0lctrioal Ltd,
for dovelopment of a service approved system of oomsmnioation for

-12-
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the present one-man chamber and suitable for use in new generation

chambers and existing multi-chamber installations.

Iwa.oted Puture Trend

62. Design and prototype is expected to be oompleted during 1966.

DIUM SHIP M.'ITMNCE (formerly Underwater Ship Husbandry)

63. To increase by the use of power tools and equipment the
divers' capability to undertake work on the ship's hull. To
investigte and progressively remove the limits of this oapability.

(i) UNDERWAATR PdhVTIG ,PLI-j-X B A

ProgEess and Present Position

64. Several types of paint are under trial, and several forms of
applicator have been designed. Development proceeds.

(ii) MMMD94E4= BaOPELLR CILNGE BY DIVERS A A

Progress and Present Position

65. Trials on Battle and County Class ships completed and reports
issued. Fuwther trials on Tribal Class and Submarines are under
consideration.

(111) EMUL PURP3 -,AM PER 12 TOOLSP DZVfS' SHM MlNTUWC A A

ogrss a Present Position

66. AL tool outfit has been proposed. Conversion of a variety of
pneumatic tools at present available for surface use, to underwater
use is pending,

Exveoted Puture Trend

67. Some power tools have been sent to the Far East 7leet Clearanoe
Diving Team for fiel4 trials in oprational oonditiam. Uh'emter
pinkig i ama showing am promise of suacess with Inowoaaing
interest from industry. The outline of the proposed tool kit has been
drawn up, and it in expected soon to issue sets for trial.

-13-
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CIL;INCE DIV= OUTFITS

(i) PU= GAS L~NLYSIS EQUIPWWT B C

68. To enable fast and aocurate analysis of the oxygen content of

breathing gas cylinders by relatively untrained personnel.

Progress and Present Position

69. Several attempts have been made to obtain comercial equip-
mont which is reliable and also simple enough for use by sailors,
A Stage 3 meeting has been held to consider the most favoured
available instrumnts, and it was agrood to obtain three Servomex
Type 0Ji.150 for evaluation. NOIL has subsequently offered to
provide alternative copper oxide analysis apparatus for aide by
side trials, This equipment is stated to be cheaper than that
proposed at the Stage 3 Meeting, and easier to use. The two
systems will be tried in comparison.

Expeoted Future Trend

70. It is intended to decide on an equipment for introduction into
service during 1966.

(ii) POWBR OPOS= B0S h

71; To provide a transportablo power oporatod pump to enable
Cloaranoe Divers to charge the cylinders of mixtutre breathing
apparatus from high pressure storage cylinders.

Progress and Present Position

(a) INTBIH DESIGN SILIMC LUB.IjCM B00ST= P P.D. B

72. This pump is urgently required in the Fleet. Investigation
of the prototype Siebe Georman Pump failure in use with the
Plymouth Bmernoy Deep Diving Team ba shown Oat the pump per-
formed satiaftotorily over a 3lg period of oonsistmt ovewosk
beyond te qeltid wat yaleM we bw 41. q.eted In
emergency conditions as planned. There is no reason to delay
ooplotion of camtaouree Issue to the Fleet is now inent,

-24.-



73. Some small effort will be devoted to conversion design
possibilities to meet recent requirements for limited working
of this pump at a more rigorous work cycle,

(b) FINAL DESIGN OF LIGHTWEIGHT DIUMUL BOOST-R PUM B B

74. 41 Sbaff Requirement for this pump in separate pump and
power unit assemblies for ease of transport has been drawn up
and circulated, and a specification based on the Staff
Requirenent .greod Characteristics has been prepered.

Expected Future T rend

75. It is expected to place a Development Contract with one of
the len.ding firms in the diving world dnring the year, to oommence
design of a pump to meet the Specification and Staff Requirement.

-15-
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PRT 4i - GM=.L 8CI21TIFIC J~D SUPPORTING S=RVIAM

POST DESIGN WORK - YLPROJTECTS R31r

(i) RM.cR AP o.34/400 A -

76. To replace proprietary reduoers in Compressed Air Breathing
Apparatus by one of iAziralty design, lower cost and improved
performanee

Proaress and Present Position

77. The reducer is in production and is in issue to the Fleet.
A series of post design problems have been and are being dealt
with, mostly concerned with tolerance interferenoes which failed
to come to light in trial order production.

78. The reducer was designed to replace the Pattern AP. 34/4012
reducer, a proprietary design used in SDDE, DCBA and SABA equip-
mont. It can fit SDDR and DCBA without alteration, and has a
conversion ooverplate and pipe assembly for use with SABA. Some
parts used in the first two roles are discarded for SABA use.
This has given trouble in reducers rade for embodiment loan issue
for use on LEABA. Proposals are oirculating for re-patternisation
of the reducer for SWBA, and issue of a separately patternised
conversion kit containing all the parts required to convert to
SDDI and DCBA. This b ftught preferable to having two
virtually identical reducers with different pattern nuabers.

Axpeoted Future Trend

79. Teething troubles are expected to yield to attention.

(;Li) SwIM FINS C

Progress and present Position

80. A Staff Roquire ent for a swin fin which can be worn in bare
feet or with the foam neoprene boots of the wet suit has been
drafted.

17eotOd Future frnd.

81. It Is xpecetd to offer the Cressi *Wallow" fin, at present
in us* in the Far Bast by special arrangeuent, as the solution to
the requirement.

-16-
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AEDU

(iii) W"A SUITS C A

82. To assess the value of cellular rubber and plastio diving
suits for servioe use.

Progress and Present Position

83, The EDU recomuended design of suit has no7 entered Stage IV,
subject to post design effort to achieve a non-magnetic version of
certain parts. Special local purohase 'authority was given for
the Far East Fleet to equip with wet suits, and production prooe-
dure in the U.K. is moving according to plan.

Ixeoted Future Trend

84.. Later introduotion of non-magnetio fittings on suits to permit
universal use of these where climatic conditions dictate this
course.

(iv) LADDER FOR US, TH F T WORK BM T C -

85. To enable divers, with swim fins and comparatively heavy

breathing apparatus, to clizb easily into ships' boats.

Progress and Present Position

86. Produotion of the ladder assembly is progressing normally.
Problems in design of "Universal" heads for attachment to
different types of snall boats have proved intractable, The
AEDU's experience with ships' work boats on Fleet elements and
in Portsmouth Dockyard shows great lack of uniformity in detail
which is in contradiction to Ship Department drawings of
standardised work boats in Fleet use. i&DU proposals for
"Do-it-yourself" head attachments have been submitted and are at
present being circulated,

Eeoted luture Tren

87, Subject to the Dl Mat (:.) 's decisions, Introduotoy DCI
will be ilmed with sketches for ships' staff ladder heed
improvisation to ships' boat!, or the AM will produce nominal
head desigs for each class of work boat to the DGSI'a &whale
drawings, ignoring possibility of local variations.

-17-



(V) UM,/TLR LIGHTING (QMWRZ -IODInM WJW)

Aim

88. To provide divers with a light of minimum bulk, maximum
penetration and minimum baok soatter.

Progress and Present Position

89. Evaluation of this item is oompleted as far as the AEDU
is oonoerned, and a request has been passed to the DGS for
introduotion of the Quartz Iodine Lamp as a patternised alter-
native to the present low voltage filament lamp. There may be
some small tochnioal problems to be resolved before this is
possible. The lamp is greatly favoured by the user, and the
manufacturer (General Eleotrio Co.) is prepared to ohange the
envelope dimensions to enable this to fit the present lu voltage
lampholder.

xPeocted Future Trend

90. The mechanios of introduotion to servioe are in the field of
the DG8 as Design Authority,

(vi) SWIM BQID C

Aim

91. To looate small items of divers/swimmers' equipment
(e.g. wrist watoh, oompass, depth gauge) in one oonvenient
position for easy referonoe, and also provide means of leaving
magnetioally unsafe items at safe distanoe from mines during
mine hunting disposal operations.

Proaress and Present Position

92. Further trials with experimental swimboards have been
oarried out and ideas for the final fon are om'ytalising. A
Staff Requirement has been drafted and oirculated, but the
latest thought is that this item oan be improvised by the user
and oan be met by a paragraph in the Diving Manual BR.535.

93. This item is expected + i leave the programme when the hand-
book amendment has been issued.

-18-
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(vi)WRST W;TCM8S

Aim

94. To rationalise and specify watches for use by diverse

Progress and Present Position

95. Response to enquiries regarding in-service histories of
returned watches found magnetised shows several cases of
relatively normal exposure to strong permanent magnet fields.
With the advent of a swim board to ax'ry a watch, compass and
depth gauge the need for a super non-magnetic watch will become
less important. ; meetinG with the Hydrographer's representa-
tive is being held in May 1966 to try and rationalise the watch
requirement.

nxpected Future Trend

96. It is expected to settle for a good quality diving watoh
without putting excessive emphasis on completely non-magnetic
characteristics. Final safety will be ensured by drill 'and
msimboard, watches never being taken close to mines.

(viii) DIV=R' HRAD LAMP A

Aim

97e To replace sea oell assembly by dry cell battery case for
training purposes to save Z20 000 p.a. replaoeuent cost for
the Director of Stores (Naval),

Progress and Present Posit ion

98. A battery case to use three cells (pondin6 codification) has
been designed and proved acceptable. Action to introduce this
into service is in hand.

Exeoted Future Trend

99. It is possible that the small penalty in sise.. and weight
may be aooeptable for general use in lieu of sea cells, except
whon long term shelf life is of overall importanoe.

-19-
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(ix) HIGH Pit'6SM,' GAS CIMRS A A

Aim

100. To meet unresolved problems arising in valving and
maintenance of cylinders, and to improve protection in service
life of gas cylinders.

Pro ess and Present Position

101. The six prototype cylinders for DCBA, made in a higher grade
steel by Chesterfield Tubes Co. Ltd. have proved quite satis-
factory so far. Three were subjected to burst at statio pressure
and all exceeded the required pressure. On pulsation fatigue
test all were withdrawn after surviving 300,000 reversals as the
plant was required for other tests. 100,000 reversals is regarded
as satisfactory. Production of these cylinders to meet instal-
lation of combined DCB./diving equipment requirements of SSBNs is
in hand, so that the maxisum rating of 3600 psi may be used
irrespective of use in sea water. Home Office Specification
0.I' s requirement of 10% corrosion allowance on wall thickness
will then be met.

3xpeotd Future Trend

102. Eventually it is aimed to replace all DCA and SDDE oylinders
by the new pattern cylinder as the old ones come out of service.
Work on 150 cu.ft, aluminium alloy cylinders continues.

W SM, an, I T A -

103. The problems which caused suspension of production have been
resolved and production has resumed. Now contracts will start
with an improved design of knife and sheath,

-20-



P;,RT 5 - DVEIOPA IT AZD PIOVISION OF SPECLL
RESEIRCH AND D=VEPWPNT FACILITIES

AEDU
PRIOPIT!

(A) NEW ,D.IJ--T ~ DL C ,' tJITIS PraMISES

104.. The proposals raised in 1964. have been progressed through
preliminary to final sketch plan stages with the Ministry of
Public Building and ,Works, the Director of Research and
Development Services (Naval) and Shore Division (Naval) and
have been approved as a project to be processed to detailed
design by the IPBW, and construction when financial provision
has been made. The schedule at present provides for building
in CLtSP construction to commence in December 1966 or January 1967,
with occupation in the Autumn 1967.

(B) . DU TRI-J~S L.AIK

105. The internal repaint forecast for this tank has now been
completed very satisfactorily, as has the overall repainting of
the tank premises, 1iW.DA , AUJ3, !L', SESTS and the Fleet Air
Arm continue to utilise the tank for trials and training purposes.

(C) DEEP TALdS T1IIT

lam

106. To provide and equip a pressure chamber research facility
with both "wet" and "dry" chamber dive capability to permit shore
based experimental diving and research, and performance testing
or environmental proving of diving or submersible technical
equipment and material to depths of 1150 feet.

Progress and _Present Position

107. Comissioned in Liaroh 1965, the Unit has now entered its
third six-monthly programme. 'Work has covered experimental
dives to check existing Decompression Tables in the Diving Manual,
to proress Repetitive Diving, to increase utilisation of divers
in inehunters, and to test equipment. Two hundred and four dives
have been carried out in all, with one oase of minor deoompression
siokness oocurring.
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108. Instrumentation of the facility continues, to provide the
beat available aids to physiological investigation of diving
problems.

109. Much incidental post design work has been undertaken when
problems have arisen, adding to, ohanging, or re-designing
installed equipment as necessary. Teething troubles have not,
on the whole, been serious.

(iii) FmMMTER

320. Work has proceeded on this to provide an instrument for use
in the Deep Trials Unit and in physioloioal experiments under-
water. A contract for design of work output Indicating Meter
has been placed with Messrs. S. Davall & Sons Ltd. and an instru-
ment is expected during the year.

(iv) OXY-.LIUd SUPPLY AD CONSEVATICK

ill. A Design Study for an OxyAelium capability with helium
recovery has been placed with Neil Designs Ltd. who have offioes
in Portsmouth, and information regarding required building will
be passed to the MPBW soon. A meeting with the DADS regarding
plant and installation will be arranged early in the new
financial year.

-22-
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IDI-CiL AND -PHYSIOLOGICAL MAITTERS

1. Sinoe the oompletion of the Deep Diving Trials in the summer of
1965 the major work of the Medioal Offioer, AEDU has been in oonneotion
with the Deep Trials Units

BMMTIIV D&WiVETRA

2. These are almost oomplete and an interim repetitive dive routine
is ready to be tried at sea. Other trials have taken seoond plaoe to
this requirement,

INSTUW TION FOR W DEEp ThL.AW TIT

3. The planning of instrumentation for medical and physiologioal
monitoring during dives is complete and the equipment ordered for
initial trial, experienoe may, however, show the need for further
equipment, partioclarly a gas-ohromatograph for the aoourate measurement
ef gas samplos.

4*. The preparation of leotures, visits to oonferenoes and forei.gn
establishments and the treatment of oivilian diving 4ooidents have taken
up more time than usual during the past year while standing oommitments
suoh as boards of enquiry and naval diving inoidents have been less
common.

SECRET a
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gal! a-, SPCIFCjsTION AUTHORITY PILOT STUDY O DIVING EQUI3P T

Aim

112. To investigate feasibility of MOD(N) aocepting responsi-
bility for overall specification of diving equipment for all
services. (Reference: P;O SCR Paper P(65) 18 (Revised).

Progresa and Present Position

113. The first six month pbase of the pilot study has been
comple ed and the specified report has been rendered. Some
difficulty was met in getting in touch with other arms but
contact with the Army Department is now firm.

Exneoted Future Trend

114- Further co-operation to agree on common items is expected
during 1966, probably in connection with a new one-man compression
chamber with transfer-under-pressure capability.

-23-
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